The paper presents a proposal to describe potential water retention capacity of a given area, not necessarily the catchment basin, by a single parameter that would reflect all significant nonclimatic physico-geographic characteristics. The potential retention capacity of forest areas in this method is estimated based on subdivision area i.e. the area of the smallest spatial unit in forestry to which a single parameter representing combined effect of physico-geographic factors of the region is attributed. In this way, characteristics assumed to be decisive for potential water retention capacity were assigned to each subdivision. Ranges of variability of each parameter were then divided into three classes (coded 1, 2 and 3) respectively to small, medium and large potential retention capacity. In the next step the codes of all parameters attributed to each of the subdivisions were summed up to obtain new value reflecting their water retention capacity. The last stage was the generation of a map presenting spatial variability of calculated index. Created map shows considerable spatial variability of the index. Subdivisions of small and of large capacity are dispersed all over the object without any tendency of combining into larger patches. Results of this study may serve as a basis to assess water relations, to establish water management priorities in plans of forest or spatial management.
INTRODUCTION
All decisions associated with environmental management require collection of much information on this environment. This paper presents a method of estimating the index of potential water retention capacity of forest areas illustrated by one forest range in the Experimental Forest Inspectorate Siemianice. Knowledge of spatial distribution of this index, which is a static characteristic of retention, might enable objective assessment of potential water retention capacity of a given area, might help compare different objects or be a basis for possible transfer of hydrologic information from monitored to uncontrolled objects.
Maps of potential retention capacity may be used in the assessment of water relations, in formulating recommendations for water management in forest management plans and in planning actions aimed at increasing the efficiency of water retention in a given object.
AIM AND RANGE OF THE STUDY
The study was undertaken to present a concept of estimating the index of water retention capacity of forest areas calculated from unit area of a forest subdivision and to determine its spatial variability in the Experimental Forest Range Unieszów -a part of the Experimental Forest Inspectorate Siemianice of the University of Life Sciences in Poznań.
Analyses 
METHODS
Potential retention capacity of an area is a resultant of its non-climatic physico-geographic properties (land use, land relief, river network, standing waters etc.). It would seem obvious to describe the capacity with multiple regression equation with appropriate non-climatic physico-geographic parameters as independent variables. Unfortunately, these parameters are interrelated which makes such a way impossible. We propose here to attribute one index to a given area, not necessarily the catchment basis. The index would be a measure of water retention capacity reflecting the impact of all significant non-climatic physico-geographic characteristics.
The idea of calculating water retention capacity for river catchments was already presented in the literature (MILER, 1984; MILER et al., 2001) . Main assumption of the method proposed here is to use the area of a subdivision (the smallest unit area in spatial division of forests) to estimate the index of potential retention capacity of forest areas. It requires assigning characteristics decisive for potential retention capacity to each of the subdivisions (GRAJEWSKI, 2006; KRYSZTOFIAK, 2008 Slopes in subdivisions were adopted from the mean slope of the area in particular divisions to which they belonged. Range of the mean slopes (from 0.41 to 59.19‰) was divided using Strzemski's slope classification in relation to surface inclination (STRZEMSKI et al., 1973) .
Variant of habitat moisture. Degrees of moisture were coded according to the relationship -the drier the habitat the less its retention capacity.
Distance from the river network means the shortest length of a section joining the subdivision's border with the closest natural or artificial watercourse.
Distance from standing waters (lakes, ponds) was adopted as the length of a section joining subdivision's border with the closest natural or artificial water body of an area not less than 0.25 ha.
Mean weighed coefficient of soil filtrations was established based on the soil type in a subdivision given in Operat… (2005) and coefficients of filtration of soil formations adopted after Flisowski (FILISOWSKI et al., 1986) . Thicknesses of particular soil layers in the profile served as weights.
Index of tree stand density is estimated in forest inventories in the fourdegree scale: full cover, moderate, interspaced and loose. The classification was supplemented by the category -no cover. Then, the ratio of tree crowns' projection to the area occupied by that tree stand was calculated and the ratios were assigned to particular categories as follows: 0.92 -full cover, 0.80 -moderate, 0.65 -interspaced, 0.40 -loose and 0.00 -no cover (WŁOCZEWSKI, 1968) . The index for the whole tree stand was calculated as a sum of tree densities in the I and II forest store.
The type of soil cover -literature data (e.g. GUTRY-KORYCKA, 1989; SU-LIŃSKI, 1993; CEBULSKA and OSUCH, 1998; HOMA, 1998) were used to estimate numerical values of this parameter assuming classification and nomenclature as in Instrukcja… (1994).
The age of tree species dominating in a tree stand was adopted as the age of this tree stand.
Type of forest habitat -was established for each subdivision based on Operat… (2005) .
Tree species dominating in the tree stand. Division into coniferous species (code 3) and deciduous species (code 1) was adopted. Code 2 was not assigned. In general, coding was assigned on the following assumptions: − small potential water retention capacity of a given subdivision (code 1) was equated with high slopes, dry variant of habitat moisture, small distances from river networks, long distances from water reservoirs, high coefficients of soil fil-tration, low tree stand density, bare soils, young tree stands, dry coniferous habitats and deciduous tree species. − large potential retention capacity of a given subdivision (code 3) was equated with low slopes, boggy habitat moisture, long distances from river networks, small distances from standing water bodies, low values of soil filtration coefficient, high tree stand density, moss soil cover, mature tree stands, bog and riparian habitats and coniferous tree species.
A map of spatial distribution over the study object was made for each characteristic (Figs 1 to 10 ). In the next step codes of all parameters attributed to each subdivision were summed up to obtain the index of potential water retention capacity for every subdivision. The last stage was to generate the map presenting spatial variability of calculated index (Fig. 11) . 
RESULTS AND DISCUSSION
The values of 10 characteristics typical for each of the unit areas (subdivisions) and decisive for water retention capacity of forest areas were the input data to estimate the index of potential retention capacity in the Experimental Forest Range Unieszów. All calculations were performed in agreement with the procedure presented above.
Specific character of the study area caused that some adopted parameters after coding showed no (distance from water bodies - Fig. 9 ) or relatively small (mean slope - Fig. 1 , type of forest habitat - Fig. 3 ) spatial variability. In such cases the parameters do not affect or negligibly affect the spatial distribution of the index of potential retention capacity.
Distribution of the index of potential retention capacity in the Experimental Forest Range Unieszów was highly variable. The subdivisions of small and large capacity were dispersed over the whole object without any tendency to cluster into larger patches. One might only expect that larger clusters of areas of small or large potential retention capacities should be visible in the analysis of larger forest complexes like forest inspectorates, landscape parks, forest promotional areas etc.
SUMMARY
Characteristics of forest ecosystems may be relatively easily acquired and calculations may be performed easier through direct use of information contained in databases of the object in question. Basing on subdivision as a unit area may noticeably accelerate calculations and increase precision of estimates not only in quantitative aspect but also with respect to spatial localisation then when using raster (square plot) elementary area.
The idea of calculating the index of potential retention capacity (static retention characteristics) presented here may enable objective assessment of retention capacity of a given area, may give a possibility of comparisons between different areas and finally may be a basis for the transfer of hydrologic data from monitored objects onto those out of hydrometric control.
Obtained maps of the object with marked areas of small, medium and large potential water retention capacity may be a basis for assessing water relations, for setting up the priority of water management activities in the plans of forest management and for planning actions to increase the efficiency of water retention in a given object (creation of small water retention). These actions might have various characters like e.g. water reclamations or phytoreclamations.
Ten characteristics were arbitrarily chosen to assess the index of potential water retention capacity. If some of them do not show significant spatial variability, they may be excluded from the assessment (they increase the index value by the same constant for all subdivisions). Characteristics that would have identical spatial distributions might be excluded as well.
It was assumed in this paper that all characteristics would affect the index with the same strength. Still unanswered is the question if and which weights should be attributed to particular non-climatic physico-geographic characteristics. rządzonej mapy rozkładu miernika potencjalnej zdolności retencyjnej należy stwierdzić, że charakteryzuje się on znaczną zmiennością przestrzenną. Pododdziały o małej, jak i dużej potencjalnej zdolności retencyjnej, są rozrzucone po całym obiekcie bez wykazywania tendencji do łączenia się w większe płaty obszarowe. Wyniki przeprowadzonych badań mogą być podstawą do oceny stosunków wodnych, ustalenia hierarchii zadań w zakresie gospodarki wodnej w planach urządza-nia lasu czy planach zagospodarowania przestrzennego.
